3 3 Precision medicine of human requires an accurate and complete reference variant benchmark 3 4 for different populations. A human standard cell line of NA12878 provides a good reference 3 5 for part of the human populations, but it is still lack of a fine reference standard sample and 3 6 variant benchmark for the Asians. Here, we constructed a stabilized cell line of a Chinese 3 7 Han volunteer. We received about 4.16T clean data of the sample using eight sequencing 3 8 strategies in different laboratories, including two BGI regular NGS platforms, three Illumina 3 9 regular NGS platforms, two linked-read libraries, and PacBio CCS model. The sequencing 4 0 depth and reference coverage of eight sequencing strategies have reached the saturation. We 4 1 detected small variants of SNPs and Indels using the eight data sets and obtained eight variant 4 2
To find the saturated sequencing depth of the different platforms, we hierarchically detected 1 0 4
SNVs and indels by randomly extracting alignment results from the bam by picard. We found 1 0 5 that 30× depth sequencing ensured a consistent rate of uniquely mapped reads (~99%) and 1 0 6 number of SNVs (~3.84 M) and indels (~897 K) (Figure 2, Figure S2 ). 1 0 7
We also evaluated the consistency of BGI and Illumina short sequence reads generated 1 0 8 from short-insert libraries on the same and different instruments. We found 3.26%, 95.49%, respectively (Table S1 ). We next wished to characterize SNVs and indels in the HJ 1 2 0 sequencing data that could not be mapped to the Caucasian reference genome, even with 1 2 1 long-read sequencing data. We focused on HHRs and uniquely mapped regions (UMRs). SNPs which could be detected by all of the other methods ( Figure S4) . We, therefore, 71K; and Illumina-NGS 5.57K and 1.98K (Figure 4, Figure 5,) . We compared the SNP quality variant calls ( Figure S5 ). Highly homologous or repetitive regions on the genome, NGS is difficult to fully cover 1 5 1 due to its read length, which may lead to false negative of mutations, but stLFR and CCS IGV shows a typical gene NBPF4, who is a member of the neuroblastoma breakpoint gene complexity of the sequences also make it difficult to determine the organization of this relative small and nearly included in linked reads and long reads platforms (Figure S6) . In 1 6 3 addition to the genes mentioned above, there is XAGE2 (Figure S7) , and other genes. sequences together for sequencing. After sequenced, we cannot directly distinguish which of 1 7 0 these sequences is the parent source. It is only after phasing that we are able to make this 1 7 1 distinction. Phasing is strongly correlated with functional interpretation of genetic variation. Therefore, due to the BGI and Illumina short sequence reads generated from short-insert 1 7 3 libraries, we using long-range information from PacBio SMRT CCS and stLFR data to better, so we can be assumed that the long range reads may a good choice in phasing process. and indel benchmark. Unexpectedly, and found that 10X Genomics Chromium data did not 1 9 1 correlate well with data generated by the other platforms, the reasons for this are not clear. In summary, NGS results will miss some mutations in the HHR region. By adding analysis 1 9 8
Accessibility of SNPs and indels in HHRs
results of stLFR and CCS platforms, standard data sets and high confidence regions that are 1 9 9
considered relatively reliable can be obtained. This data set can be well used for further study. In order to improve the data set, it may be necessary to add samples and analysis methods for 2 0 1 integrated analysis. This study was carried out in accordance with relevant guidelines and regulations, in line tube. Used Qubit 3.0 to quantified the genomic DNA and agarose gel to make sure the 2 1 0 genomic DNA molecular was not substantially degraded. repair/end repair, blunt-end adaptor ligation followed by exonuclease digestion. Data filter: SOAPnuke (version 1.5.6) was used to pre-process the 15 NGS data by removing 2 3 2 reads with (1) adaptor contaminations, (2) more than 10% low-quality bases (quality < 10), (3) 2 3 3 more than 10% N bases. variant calling from BAM files with HaplotypeCaller v2.3.9-lite . 
